Effects of metabolic inhibition on ion transport by dog bronchial epithelium.
Mammalian bronchial epithelium absorbs Na+ under basal conditions, but Cl- secretion can be induced. We studied the effects of several modes of metabolic inhibition on the bioelectric properties and solute permeability of dog bronchial epithelium mounted in Ussing chambers. Net Na+ absorption and short-circuit current were inhibited by approximately 75% by hypoxia or by 10(-3) M NaCN. The reduced net Na+ absorption was characterized by a decrease in absorptive flux and an increase in backflux. The latter change was proportional to an increase in permeability to [14C]mannitol, implying that solute flow through a paracellular shunt was increased. In contrast, the reduction of conductance expected from exposure to amiloride (0.94 +/- 0.15 ms/cm2 or 12%) was abolished by NaCN pretreatment. Metabolic inhibition also decreased epithelial conductance and unidirectional Cl- fluxes by approximately 25%. NaCN rapidly and reversibly inhibited the hyperpolarization of potential difference (PD) induced by low luminal bath [Cl-]. This effect was mimicked by the Cl- channel blocker, 5-nitro-2-(3-phenylpropylamino) benzoic acid. Because the transepithelial Cl- diffusion PD reflects, in part, the depolarization of the Cl- -conductive apical cell membrane, metabolic inhibition appears to affect this path. We conclude that metabolic inhibition not only decreased net ion transport by dog bronchial epithelium but also inhibited cellular Na+- and Cl- -conductive pathways and increased paracellular permeability.